Proteinase inhibition by proform of eosinophil major basic protein (pro-MBP) is a multistep process of intra- and intermolecular disulfide rearrangements.
The metzincin metalloproteinase pregnancy-associated plasma protein A (PAPP-A, pappalysin-1) promotes cell growth by the cleavage of insulin-like growth factor-binding proteins-4 and -5, causing the release of bound insulin-like growth factors. The proteolytic activity of PAPP-A is inhibited by the proform of eosinophil major basic protein (pro-MBP), which forms a covalent 2:2 proteinase-inhibitor complex based on disulfide bonds. To understand the process of complex formation, we determined the status of cysteine residues in both of the uncomplexed molecules. A comparison of the disulfide structure of the reactants with the known disulfide structure of the PAPP-A.pro-MBP complex reveals that six cysteine residues of the pro-MBP subunit (Cys-51, Cys-89, Cys-104, Cys-107, Cys-128, and Cys-169) and two cysteine residues of the PAPP-A subunit (Cys-381 and Cys-652) change their status from the uncomplexed to the complexed states. Upon complex formation, three disulfide bonds of pro-MBP, which connect the acidic propiece with the basic, mature portion, are disrupted. In the PAPP-A.pro-MBP complex, two of these form the basis of both two interchain disulfide bonds between the PAPP-A and the pro-MBP subunits and two disulfide bonds responsible for pro-MBP dimerization, respectively. Based on the status of the reactants, we investigated the role of individual cysteine residues upon complex formation by mutagenesis of specific cysteine residues of both subunits. Our findings allow us to depict a hypothetical model of how the PAPPA.pro-MBP complex is formed. In addition, we have demonstrated that complex formation is greatly enhanced by the addition of micromolar concentrations of reductants. It is therefore possible that the activity in vivo of PAPP-A is controlled by the redox potential, and it is further tempting to speculate that such mechanism operates under pathological conditions of altered redox potential.